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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an automatic 
transmission device that prevents malfunction caused by 
elimination of power voltage reduction information by 
frequently resetting a control circuit, even after power 
voltage reduction of a driving device, by performing a 
process according to a state where power voltage reduction 
is detected, and accomplishes certain transmission 
prohibition by fixing a transmission to a suitable and 
comfortable transmission position without positional 
displacement, and allows light running. 
SOLUTION: This automatic transmission device, which 
automatically transmits a transmission according to vehicle 
speed detected by a speed detection means, is constituted 
so that transmission action of the transmission is prohibited 
by detecting reduction of power voltage of a driving device 
in a control mechanism of the transmission under a given 
value. The transmission device is constituted so that when 
reduction of the power voltage under the given value is 
detected during initial transmission action (84) after start of 

running, the driving device is stopped (S7), and if a transmission position at this time exceeds a 
given position, immediately the driving device is operated to return the position to the given 
position (S10 or S11). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the automatic gear which was applied to the automatic 
gear of a car, especially fitted the bicycle and which carries out automatic gear change of the change 
gear according to the car rate detected by the speed detection means. 
[0002] 

[Description of the Prior Art] In recent years, various automatic gears as an automation technique of the 
change gear which enables light transit of a bicycle are proposed. Some which carry out automatic gear 
change are in a predetermined gear change location by carrying out specified quantity towage control of 
the level-luffing-motion location of the gear change wire connected to the so-called interior type change 
gear installed in the rear wheel mechanical component etc. as this kind in a bicycle of an automatic gear 
through a controlling mechanism according to the rate of a bicycle with driving gears, such as a motor. 
Although the towage control input of the level-luffing-motion location of the gear change wire in such 
an automatic gear is performed by driving gears, such as said motor Usually, since automatic gear 
change actuation was performed until just before driving this motor by the cell, exhausting a cell and the 
drive of a motor becoming impossible, It becomes impossible to have performed stable transit depended 
indefinitely [ the location of gear change ] by halt of the motor in the middle of gear change etc., and 
when the worst, even breakage of a change gear was invited. 

[0003] Then, previously, when the supply voltage of the driving gear in the controlling mechanism of a 
change gear fell below to a predetermined value, this applicant etc. forbade gear change actuation of a 
change gear, and proposed flie automatic gear (Japanese Patent Application No. No. 346160 [ eight to ]) 
constituted so that said change gear might be set as a low-speed location after the stop. When the supply 
voltage of the driving gear in the controlling mechanism of a change gear falls and a change gear cannot 
be driven by this Since a change gear is set as a low-speed location while it was held in the gear change 
location where gear change actuation was adapted for the run state at the time of a supply voltage fall, 
and stable transit could be performed and gear change actuation had been forbidden after the stop An 
epoch-making automatic gear, like the next transit can be performed firom a low-speed location, it is 
stabilized and transit initiation can be performed was offered. 
[0004] 

[Problem(s) to be Solved by the Invention] Even if the supply voltage of the driving gear in the 
controlling mechanism of a change gear falls by the proposal of the above-mentioned automatic gear, 
before it becoming impossible to perform transit stabilized by halt of the motor in the middle of gear 
change etc. and damaging a change gear, by prohibition of gear change actuation of a change gear, the 
fall of the supply voltage of a driving gear has been recognized to certain and insurance, and the next 
transit can be easily performed fi-om a low-speed location after a stop. However, although the detailed 
explanation about actuation is omitted In this automatic gear, as shown in the related Fig. of the time 
amount, the supply voltage, and the gear location which were shown as a conventional example of 
drawing 10 The pulse which is the rate detecting signal SP occurs in TI at T 1 :00 by contiguity between 



the magnets and reed switches with which the car was installed between the wheel and the frame during 
transit at the low speed, i.e., the 1st speed. The power source of the driving gear in an automatic gear is 
switched on, and supply voltage PW tends to serve as ON and it is going to carry out the shift up of the 
motor which is the driving gear of a change gear very much to the 2nd speed T2 which reached the 
predetermined rate by acceleration of a car. 

[0005] When the capacity of the power-source cell of a driving gear is declining extremely at this time, 
the phenomenon of falling below to the control circuit reset electrical potential difference VR on which 
a predetermined value (low dc-battery programmed voltage VL) is passed, and reset of the control 
circuits (microcomputer etc.) of a change gear (time-of-day T3) is performed by the starting sag at the 
time of driving the motor which is said driving gear for gear change (time-of-day T four) occurs. Ports, 
such as a microcomputer, will be initialized by this and a switching circuit is also turned off by it. 
Between the minute time amount in which it will result by the time it decreases on the control circuit 
reset electrical potential difference VR from said low dc-battery programmed voltage VL and forbids 
gear change actuation so that this may be understood also in the gear change behavior in time-of-day T3 
of drawing 10 - T four, a motor will be driven, tends to change gears to the 2nd speed, and will carry out 
small foolish ****** of the gear change wire of a change gear. Mostly, it becomes below the control 
circuit reset electrical potential difference VR to coincidence, and a control circuit is reset. The re- 
automatic injection of the power source is carried out with a speed signal SP at time of day T5. Taking 
Data SP at time of day T6, a control circuit will show the same behavior as time of day T2 very much at 
time of day T6. Since the gear change gear location is initialized considering the gear change location 
detecting signal PS at the time of power-source ON as a 1 st speed location at this time, it can pull up in 
the direction of a shift up, this is repeated successively and small — every ..****** — there was a 
possibility that "gear change gap" that the gear change location of a change gear shifts might arise. 
Moreover, since the change gear was set as the low-speed location after the stop of gear change being 
forbidden, in subsequent transit, to the average travel speed, there were many crank rotational 
frequencies and they were obliged to unpleasant transit in said automatic gear. 
[0006] Then, by improving said conventional automatic gear fiirther and performing processing 
according to the situation of having detected the supply voltage fall, in this invention Malfunction by a 
control circuit being reset indiscriminately and supply voltage fall information being eliminated after the 
supply voltage fall of a driving gear, is prevented. Fix to a proper and comfortable gear change location 
without a location gap, positive forbiddance of gear change is made to attain, and it aims at offering the 
automatic gear which enabled light transit. 
[0007] 

[Means for Solving the Problem] For this reason, this invention is an automatic gear which carries out 
automatic gear change of the change gear according to the car rate detected by the speed detection 
means. In the automatic gear constituted so that gear change actuation of a change gear might be 
forbidden by detection of the fall below the predetermined value of said supply voltage of the driving 
gear in the controlling mechanism of a change gear When the fall below the predetermined value of said 
supply voltage is detected during the initial gear change actuation after transit initiation, after stopping 
said driving gear, it is characterized by constituting so that said driving gear may be operated in order to 
return to a predetermined location inmiediately, if the gear change location at this time has exceeded the 
predetermined location. Moreover, this invention is an automatic gear which carries out automatic gear 
change of the change gear according to the car rate detected by the speed detection means. In the 
automatic gear constituted so that gear change actuation of a change gear might be forbidden by 
detection of the fall below the predetermined value of said supply voltage of the driving gear in the 
controlling mechanism of a change gear When the fall below the predetermined value of said supply 
voltage is detected during the initial gear change actuation after transit initiation When the gear change 
location at this time is under a predetermined location after stopping said driving gear, it is characterized 
by constituting so that said driving gear may be operated that it should make immediately a gear change 
location lower than this predetermined location. Moreover, when the fall below the predetermined value 
of said supply voltage is detected during several gear change actuation after transit initiation, after this 



invention makes the gear change actuation concerned complete, a transit halt of a bicycle detects, and it 
carries out having constituted as the description so that said driving gear may operate that it should carry 
out from said completion gear change location of gear change actuation to a desired gear change 
location, and it carries out as the means for technical-problem solution of these. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. The whole bicycle side elevation in which drawing 1 - drawing 4 show the gestalt of 1 
operation of the automatic gear of this invention, and, as for drawing 1 (A), the automatic gear of this 
invention was installed, The side elevation showing an internal automatic gear change gear, an internal 
pulley, etc. of the actuator the enlarged drawing with which drawing 1 (B) looked at the rear wheel with 
which the change gear was installed from the opposite side, and whose drawing 2 (A) are the controlling 
mechanisms of an automatic gear. It is the important section enlarged drawing of an automatic gear 
change gear, drawing 3 is the rear view of drawing 2 (A), and drawing 2 R> 2 (B) is drawing showing 
driving gears, reduction gears, etc., such as a motor. Moreover, a control flow chart [ in / drawing 4 / in 
the block block diagram, drawing 5 , and drawing 6 of an automatic gear of this invention / the 
automatic gear of this invention ], drawing 7 - drawing 9 are the timetables of relation with the supply 
voltage of a driving gear with each detecting signal and gear change location in the automatic gear of 
this invention. 

[0009] As shown in drawing 1 (A), by the bicycle in which the automatic gear of this invention was 
installed, change gears, such as an interior type, are installed in the gear change hub 3 of a rear wheel 
mechanical component, and automatic gear change of the level-luffing-motion location of the gear 
change wire 1 7 in a change gear is carried out by carrying out towage control of the specified quantity 
with the actuator 2 which is the controlling mechanism arranged near the hanger section in a 
predetermined gear change location according to the rate of a bicycle. In addition, a sign 1 shows the 
cell box where the power source of the driving gear in the controlling mechanism of a change gear is 
contained. As shown in drawing 1 (B), the change gear is fitted in between the rear wheel sprocket 12 
and said gear change hub 3, and the gear change wire 17 with which the trailer was stopped by the gear 
change pulley 15 of a change gear with the lock nut 13 is led to the outer 18 of a gear change wire. The 
trailer of said outer 18 is being fixed to the bracket 1 1 supported to revolve by the rear wheel shaft. In 
addition, among drawing, it is the reed switch installed in frames, such as a chain stay, and a sign 16 
approaches the rotation locus of the magnet 14 installed in the rear wheel spoke etc., is arranged, by 
these both, it constitutes the speed detection means and can take out the rotational speed (and 
acceleration) of a rear wheel, i.e., the car rate of a bicycle, as a pulse signal. 

[0010] As shown in drawing 2 , inside the case 21 of the actuator 2 which is a controlling mechanism in 
the automatic gear of this invention, the leader of the outer of said gear change wire 17 is fixed to the 
lower back end for the penetration location to a case 21 with a lock nut 30 and the screw 29 for 
adjustment, enabUng free adjustment, and the leader of the iimer ****** gear change wire 17 pulled out 
from the interior of an outer is being fixed to the proper part of a pulley 22. Many gear teeth are 
engraved on the periphery of said automatic gear change gear 24, and the pinion gear 25 rotated in 
response to the driving force from driving gears, such as a motor slowed down by the reduction gear 
mentioned later, has geared to these tooth parts. It is the ring E where the shaft of these pulleys 22 and 
the automatic gear change gear 24 is equipped with a sign 26, and it is equipped with a sign 27 for 
****** of the pulley 22 from a shaft 26, and a sign 23 is a ****** block which serves as a 
predetermined gear change location and an origin/datum for dashing against the 1st speed suitably in the 
automatic gear change gear 24 which is the controlling mechanism of a change gear, and dashes said 
automatic gear change gear 24 against the 1st speed in the case of initialization at the time of power- 
source OFF of a control circuit of a gear change location. Furthermore, a sign 31 shows the bracket for 
actuator immobilization. 

[001 1] As shown in drawing 3 , the pinion gear 33 fixed to the motor 32 which are said pinion gear 25 
and major-diameter gear 36 of the same axle which constitute the pinion assembly 37, and a driving gear 
in a controlling mechanism, the minor diameter gear group 34 which is arranged among these and 



constitutes a reduction gear, and the motor shaft is installed in the interior of the background of the case 
21 of the actuator 2 which is a controlling mechanism in the automatic gear of this invention. Moreover, 
the control circuit substrate 38 is implanted in the interior of a case 21, and the relay 41 for control of the 
buzzer 39 which reports the fall of supply voltage etc., a connector 40, and a motor 32, and 42 grades are 
installed in this substrate 38. Furthermore, the periphery section of said major-diameter gear 36 is 
approached, and the microswitch 35 for detection of the amount of towage of a gear change wire, i.e., a 
gear change location, is arranged. 

[0012] Thus, the constituted controlling mechanism operates as follows. If a car starts transit, as shown 
in drawing 1 , the speed signal from the magnet 14 installed in the rear wheel spoke etc. and a reed 
switch 16 will be received, it will act as automatic powering on of the control circuit of an automatic 
gear, and automatic gear change will be made according to the travel speed of a bicycle following this. 
The automatic gear change gear 24 rotates the gear change location to the 1st speed - the 4th speed like 
the arrow head of drawing 2 (B) through a pinion gear 25 through the reduction gear which consists of a 
pinion gear 33 and size gears 36 and 34 by forward rotation of a motor 32 after transit initiation. In 
connection with this, the trailer of the inner ****** gear change wire 17 of this automatic gear change 
gear 24 suitably connected with the part is led, and automatic gear change of the change gear is carried 
out. 

[0013] If drawing 4 is the block block diagram of the automatic gear of this invention and a wheel 
begins rotation by transit initiation of a car The pulse generated in the speed detector 52 constituted by 
the magnet 14 and the reed switch 16 ( drawing 1 (B)) is sent out to the power control section 51. While 
automatic powering on who closes the electric power switch 58 connected to the power source of a dc- 
battery 59, and supplies supply voltage PW to an automatic gear change control circuit is made, the rate 
detecting signal SP is sent out to the main control circuit section 54. In this main control circuit section 
54, while inputting said rate detecting signal SP The gear change location detecting signal PS obtained 
from the gear change location detecting element 57 with the signal from the microswitch 35 of drawing 
3 And the low dc-battery detecting signal LS from the low dc-battery detector 53 which detects the fall 
below the predetermined value of the supply voltage of the driving gear in the controlling mechanism of 
a change gear is inputted. Each of these inputs are incorporated and calculated [ process and ] and the 
motorised signal CS which is a processing signal for automatic gear change is sent out to the motorised 
circuit section 55. In addition, a sign 56 shows the buzzer output section which receives the signal for 
driving a buzzer from the main control circuit section 54, when the low dc-battery detecting signal LS 
from the low dc-battery detector 53 is inputted. 

[0014] When the supply voltage which controls the motor 32 which is a driving gear in an automatic 
gear is high enough, the usual automatic gear change control is performed following automatic powering 
on of the power-control section 5 1 by transit initiation of said bicycle, the actuator 2 which is the 
controlling mechanism of said drawing 2 and drawing 3 is controlled, the gear change wire 17 leads that 
it should make the proper gear change location according to a car rate, and automatic gear change 
control is performed by carrying out the rotation drive of the motor 32. Gear change control of the 
automatic transmission of this invention is explained below about the case where the capacity of a dc- 
battery 59 declines, as a result of prolonged automatic gear change control. Drawing 5 , drawing 6 , and 
drawing 7 are what shows the timetable of relation with the supply voltage of a driving gear with the 
control flow chart, each detecting signal, and gear change location in the automatic gear of this 
invention. It is working and is what shows a control state when the fall below the predetermined value of 
said supply voltage is detected in the gear change location of under the 2nd speed, drawing 7 — the 
initial gear change after transit initiation — If wheel rotation is detected by transit initiation, the rate 
detecting signal SP will occur in time of day Tl, an electric power switch 58 will tum on by the power 
control section 51 ( drawing 4 ), and a power source will be supplied to a control circuit. The gear 
change location of a power up serves as the 1 st speed, and gear change control is performed in order to 
change a gear change location from there according to a rate etc. 

[0015] A travel speed rises gradually after transit initiation, the automatic gear change to the 2nd speed 
is started in T2, and the gear change location detecting signal PS moves in the direction of a shift up. If 
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the fall below the predetermined value (low de-battery programmed voltage VL) of supply voltage PW 
is detected in time-of-day T3 during this initial gear change actuation, the low dc-battery detecting 
signal LS will serve as H level, the motorised signal CS will disappear, and gear change actuation will 
stop immediately. Therefore, it is stopped before supply voltage PW reaches the control circuit reset 
electrical potential difference VR, and control circuits, such as a microcomputer, are reset, and the fall 
information on supply voltage does not disappear. And by the time it results in time-of-day T four, 
supply voltage PW will be recovered, and if it is checked by the gear change location detecting signal 
PS at the time of said gear change actuation stopping that a gear change location is under the 2nd speed, 
it will be immediately retumed to the 1st speed. That is, in time-of-day T four, the motorised signal CS 
tums into an inversion signal, carries out inverse rotation of the motor, performs down-shift control, and 
completes the down shift to the 1st speed at time of day T5. Since the existing interior type change gear 
is constituted at this time so that the stability of a spring may act on the tension side (down-shift side) of 
the gear change wire 17, in the amount of towage of the same gear change wire 17, the supply voltage 
descent of the direction of a shift up is larger than that of the direction of a down shift, therefore supply 
voltage PW does not reach the control circuit reset electrical potential difference VR. 
[0016] If drawing 5 and drawing 6 explain flows of control in the meantime, in drawing S , automatic 
powering on will be made and initialization (SI of drawing 5 ) of the control circuit of an automatic gear 
change control unit will be made. Subsequently, the existence of detection of a low dc-battery is 
detected in step S2. If a transit halt is detected if supply voltage is enough when it will shift to step SI 3 
and there will be no rate input fixed time amount namely, a power source is tumed off by usual, and if 
transit is continued, it will shift to step S14. If there is nothing in the location which gear change demand 
location generation of the further high order or low order was performed at step SI 5, and was demanded 
when it was judged whether it is the location where the gear change location was demanded and it was 
in the demanded location, in step SI 6, gear impaction efficiency processing to a demand location will be 
performed. 

[0017] When a low dc-battery is detected in step S2, it shifts to gear change location fixed processing of 
step S3, gear change location fixed processing of drawing 6 — setting ~ step S4 — initial gear change — 
gear change of the beginning whether to be working and or not after transit initiation — it is judged 
whether it is working, the example of control shown in drawing 7 R> 7 — gear change actuation of the 
begiiming after transit initiation, i.e., initial gear change, ~ since it is working ~ that is, gear change 
actuation of the beginning after transit initiation — even if — it is recognized that the power-source 
capacity for already driving the driving gear of an automatic transmission is declining considerably. In 
this case, it shifts to step S7 and motor halt processing is performed immediately. In the example of 
control of drawing 7 , since a gear change gear location is between the 1st speed and the 2nd speed (i.e., 
under the 2nd speed), under a 2nd speed location is detected for a gear location at step S8, and after 
carrying out the down shift of the gear change location to the 1st speed at step SI 1, in step SI 2, power- 
source maintenance processing of control circuits, such as a microcomputer, is made. By this, charge 
and exchange of a power source can be demanded fi'om a passenger after a transit halt by leaving low 
dc-battery information. 

[0018] drawing 8 — the initial gear change after transit initiation — it is working and a control state when 
the fall below the predetermined value of said supply voltage is detected more than the 2nd speed in the 
gear change location of under the 3rd speed is shown, wheel rotation is detected, the rate detecting 
signal SP occurs in time of day Tl, and a power source is supplied to a control circuit by transit 
initiation. The gear change location of a power up serves as the 1st speed, gear change control is 
performed in order to change a gear change location from there according to a rate etc., a travel speed 
rises gradually after transit initiation, the automatic gear change to the 2nd speed is started in T2, and the 
gear change location detecting signal PS moves in the direction of a shift up. And the shift up in the 2nd 
speed is completed between time of day T2 - T3, and it moves to the shift up to the 3rd speed fiirther. If 
the fall below a predetermined value (low dc-battery programmed voltage VL) is detected by supply 
voltage PW in time-of-day T3 during this initial gear change actuation, the low dc-battery detecting 
signal LS will serve as H level, the motorised signal CS will disappear, and gear change actuation will 
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stop immediately. 

[0019] Therefore, it is stopped before supply voltage PW reaches the control circuit reset electrical 
potential difference VR, and control circuits, such as a microcomputer, are reset, and the fall information 
on supply voltage does not disappear. And by the time it results in time-of-day T four, supply vohage 
P W will be recovered, and if it is checked by the gear change location detecting signal PS at the time of 
said gear change actuation stopping that a gear change location is more than the 2nd speed, it will be 
immediately retumed to the 2nd speed. That is, in time-of-day T four, the motorised signal CS tums into 
an inversion signal, carries out inverse rotation of the motor, performs down-shift control, and completes 
the down shift to the 2nd speed at time of day T5. Since the existing interior type change gear is 
constituted like the above-mentioned at this time so that the stability of a spring may act on the tension 
side (down-shift side) of the gear change wire 17, in the amount of towage of the same gear change wire 
17, the supply voltage descent of the direction of a shift up is larger than that of the direction of a down 
shift, therefore supply voltage PW does not reach the control circuit reset electrical potential difference 
VR. 

[0020] When drawing 6 explains flows of control in the meantime, the example of control of drawing 8 
It is working and is what shows a control state when the fall below the predetermined value of said 
supply voltage is detected in the condition that a gear change gear location is not between the 2nd speed 
and the 3rd speed (i.e., under the 2nd speed), initial gear change — At the step S8 after shifting to step S7 
and performing motor halt processing immediately, by detection of a gear location not being under a 2nd 
speed location, after carrying out the down shift of the gear change location to the 2nd speed at step SIO, 
in step SI 2, power-source maintenance processing of control circuits, such as a microcomputer, is made. 
By this, charge and exchange of a power source can be demanded from a passenger after a transit halt by 
leaving low dc-battery information like the above-mentioned. 

[0021] Drawing 9 is what shows a control state when the fall below the predetermined value of said 
supply voltage is detected during several gear change actuation after transit initiation. That shift up and 
dov\Ti shift are repeated how many times convenient after transit initiation, and automatic gear change 
control is performed. In the example of illustration It is what shows a control state when the fall below 
the predetermined value of supply voltage is detected during the shift up actuation to the 2nd speed - the 
3rd speed. After gear change controlling [ several ] after transit initiation, in time of day T6, the 
automatic gear change to the 3rd speed ft'om the 2nd speed is started according to a rate etc., and the 
gear change location detecting signal PS moves in the direction of a shift up. And in the time of day T7 
which it is in the middle of the shift up to the 3rd speed, the fall below a predetermined value (low dc- 
battery programmed voltage VL) will be detected by supply voltage PW. In this case, since there is a 
track record to which a certain amount of automatic gear change control was carried out after transit, 
although decision that the capacity of a dc-battery 59 is not declining so much to the low dc-battery 
detecting signal LS was set to H level, it disregards this, continues taking out the motorised signal CS of 
normal rotation, and continues automatic gear change control to the time of day T8 which the shift up to 
the 3rd speed completes. 

[0022] Then, stop a motor, stand by in the state of this 3rd speed, and a halt of transit is detected. 
Namely, it continues till the time of day TIO when predetermined time has passed after detecting the last 
rate detecting signal SP at time of day T9. Inverse rotation of the motor is carried out, a down shift 
(depending on the case, the 3rd speed can be maintained as a desired gear change location) is carried out 
firom the 3rd speed to a desired gear change location, for example, the 2nd speed, and automatic gear 
change control is ended at time of day Tl 1. Since the existing interior type change gear is constituted 
like the above-mentioned at this time so that the stability of a spring may act on the tension side (down- 
shift side) of the gear change wire 17, in the amount of towage of the same gear change wire 17, the 
supply voltage descent of the direction of a shift up is larger than that of the direction of a down shift, 
therefore supply voltage PW does not reach the control circuit reset electrical potential difference VR. 
[0023] When drawing 6 explains flows of control in the meantime, the example of control of drawing 9 
Since a control state when the fall below the predetermined value of said supply voltage is detected 
during several gear change actuation after transit initiation is shown step S4 — initial gear change — that 



it is judged that it is not working, it shifts to step S5, and gear change control should be continued It is 
judged whether it is the gear change demand location of a gear location, if it is not a gear change 
demand location, gear change control will be continued as it is, and if the gear location has arrived at the 
gear change demand location (for example, 3rd speed), it will shift to step S6. By carrying out the down 
shift of the gear change location to the 2nd speed at step SIO, performing power-source maintenance 
processing in step S12 after that, and leaving low dc-battery information like the above-mentioned, as 
soon as a halt of transit is checked Charge and exchange of a power source can be demanded fi'om a 
passenger after a transit halt. 

[0024] As mentioned above, although the gestalt of operation of this invention has been explained, about 
the form of the motor which are the form of the actuator which constitutes the controlling mechanism of 
the form of the form of a change gear and its installation location, and a speed detection means and its 
installation location, and a change gear within the limits of the meaning of this invention and its 
installation location, and a driving gear, and the control gestalt of each control section, it can select 
suitably. 
[0025] 

[Effect of the Invention] As stated above, when the fall below the predetermined value of supply voltage 
is detected during the initial gear change actuation after transit initiation according to this invention 
After stopping a driving gear, if the gear change location at this time has exceeded the predetermined 
location, it will retum to a predetermined location immediately. Or since it was made to operate said 
driving gear that it should make immediately a gear change location lower than this predetermined 
location when the gear change location was under a predetermined location Since that the capacity of a 
power-source cell is declining by the time of transit termination last time can detect the sag which 
becomes clear for the first time in the comparatively early phase xmder initial gear change actuation after 
the fiiUy guessed transit initiation and it can stop a driving gear, It falls even to the electrical potential 
difference which is exhausted in a power-source cell as it is not concerned and by which the control 
circuit in an automatic gear is reset, and malfimction by disappearance of sag information etc. is not 
invited. And there is also no fear of damage on a change gear, without stopping in a gear change 
location ambiguous in the middle of gear change, since said driving gear operates that it should make 
immediately a gear change location low than this predetermined location if it will retum to a 
predetermined location immediately if the gear change location at this time after stopping a driving gear, 
when sag is detected has exceeded the predetermined location, or a gear change location is under a 
predetermined location, and causing trouble to gear change actuation normal [ of after that ]. And the 
gear change location after sag detection can be fixed to a location comfortable to transit as much as 
possible. 

[0026] Moreover, when the fall below the predetermined value of said supply voltage is detected during 
several gear change actuation after transit initiation Since it constituted so that said driving gear might 
be operated that a transit halt of a bicycle should be detected and it should make a desired gear change 
location from said completion gear change location of gear change actuation after making the gear 
change actuation concemed complete The track record to which that automatic gear change control has 
been carried out how many times convenient after transit initiation to the time of sag detection is taken 
into consideration. There is also no fear of damage on a change gear without being able to continue gear 
change actuation, being able to make gear change complete, and causing trouble to subsequent normal 
gear change actuation, without stopping an ambiguous gear change location in the middle of gear 
change. And a gear change location is fixable to a location comfortable to next transit after a transit halt 
of the bicycle after sag detection. 

[0027] By performing processing according to the situation of having detected the supply voltage fall 
according to this invention, thus, when the fall of the capacity of a power source is remarkable After 
stopping a driving gear, if the gear change location at this time has exceeded the predetermined location, 
it will return to a predetermined location immediately. Or if a gear change location is under a 
predetermined location, when said driving gear will be operated that it should make immediately a gear 
change location lower than this predetermined location and the fall of the capacity of a power source 



will not come out so much Since it constituted so that said driving gear might be operated that a transit 
halt of a bicycle should be detected and it should make a desired gear change location from said 
completion gear change location of gear change actuation after making gear change actuation complete 
Prevent malfunction by a control circuit being reset indiscriminately and supply voltage fall information 
being eliminated after the supply voltage fall of a driving gear, and fix to a proper and comfortable gear 
change location without a location gap, positive forbiddance of gear change is made to attain, and the 
automatic gear which enabled light transit is offered. 



[Translation done.] 
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